in no r%i 



TITLB 



iMSTltUTION 
SPONS KQBCH 



MOTS 

EDRS tiSlCS 
DESCRIPtORS 



iOENTIPliBS 



Tachnica 1 
mm* i 



and tluman D9velDpffl<3n^ 



The Zafts &{ Pet»nti»l D-^ nt s I snplleatlonM for 
tn**Ulg«nai T4fl?t;ing in *h'> Yfeftf 2 000. " ' 
S^pof* Mo. 12f). 

Bal*'^ Befaiidk ihd Newrt.^n, t , canibrltlgAi 
Tlliftols lini*., Ufbnn*. Cental- tor th« S^.ufly of 
K aadinc;. 

National tn^t. ot chija HaaltK 
(MIH) , Nth«BrVi, Hd. t Nntional 
(DHBMU ^ftflHintjton, n.c. 
mi 79 
U00*t6«*0 116 

HO-OOIII1 I|t)»05«)'i1 • ?ln-0tiB6H 
I46p. 

MPOVPC0 2 Hm porf^^utf. 

*Educablfi H4n+ally Hafaieapfedi t'l^mentary Educinlon 
*Tn^eiligf'nd<3 Unntm; Pendictlva Validi^.yi *R«*'ftl:iW4 
Child san: Tnek Anfilys^ s? rftg^iflgi lea*-. Validity 
*C«ntflr for s*uay cf Beading (tHinota) i Vygotaky 
(L<?V S) 



Th« pfdCtic^ and intfliireta tion cf intelligence 
t^kitiftg of fduesbl'^ f4ta'rfllS'5 and learT^lng disablid childrin is 
«xainln«d in thiq T^mt*-* th^ curriut ard Cutut* state ofi intelligence^ 
tilting la aiscu33«»f1 in t*>tm of its pc^dictiv«, diagnoietic, aiid 
r^iRodl*! f qnc*- lonM. Tha iifst section glflc%fi r confliflef ation of 
tndivldu&l testing fortaats within a fiatteyciK of L. S, vygotslcy's 
thieiy c£ potantlftl dflv^lepw^nt anfl the undfirlying asauBptions of 
%hat theory eoncerning ^ amk analyaia ard trar.sfec of tsalnlng. Thg 
second giction consid^ffs th-^ social nature of th^ testing situation 
and th« d^gE«% of contextual support pcovldid foe ths leaineE. Th<9 
final saction deals wi^h tl* Nfiasar'a difltltcticn between acaaenic 
intelligence and ttveryday thinkingp with particula- iefer€nc« to th« 
ltf« adjustiii«nt of nilldiy ritaEded citizent. (fliJthor) 



* BapEod uctions supplied by EDSS ar* the b^st -that caii be lads * 
; * ftOB thg origltal decuneTit, * 

****«**iSi** ******************** ***#****** 

O 



ERIC 



CENTIR FOR im STUOy OF READING ^^'^^"^^^^ MM^^S 

AtiNoit fioiNtfibH vtiiwah omNioNi 

EOUeAtlON POSITION q» i*OLicy 



Technical Upon No, 128 

THE ZONE or POTENTIAL DE\^ILOPMENTi IMPLICATIONS 
FOR INTELLIQENCE TESTINO IN THE YEAR 2O0O 

Ann Li Brown dud Lucia A* Franch 
University of iMInoI&at Urbdna-Champa Ign 

May 1979 



UnlversI ty of 111 Inols 

at Ufbana-Chanipa f gn 
51 Gerty Drive 
Champaign, linnols 6l820 



Bolt Baranak and Newman Inc* 

50 Moul ton Street 

Cinibrldge, MassachuBstts 02138 



The preparation of this piper wis sypportid in part by Grants HD 0686^, 
HD OS95t, and a Reiearch Career &ivelopment Award HD 00111 to the first 
^uthori from tht National Initltutas of Child Health and Hufnan Davelopnient , 
and In part by the National Insti tute of Education under Contract No, 
US«NIE^C-A0O" 76^0116, The divelopfnent of many of the Ideas SKpressed in 
the manuscript was greatly influenced by dlicussioni with Miehael Cole, 
who, of course, cannot be held rfesponsible for their preient instatiatlon, 
Wa would like to thank Joseph Campione and Judy DeLoach for their feed-- 
backj both potitlve and negative, concerning s^arious ideas expreised In 
this manuseripti and Roberta Jonas and Pat Laughlln for guiding us to 
pertinent references conoernlng group probleri-solvlng. 

We would like toSKpreis an eipeci al appreciation to our colleagues at the 
Institute of Defectology In Mosc&w, I* Lubovskl and T. V. Roianova , for 
their hospi tabi 1 ity and generosity in dsmonstratlng the taits and pro- 
cedurei of defining zones of potential deyelcpment. 



Intel llgcncd testing 
1 



Abstract 

Th€ emphasis of this paper Is on tho practice nnd Intet^prctatlon of Intel- 
llgenco testing of eduGable retarded and learning dUabled children* Tho 
current and future state of Intel llgence testing U discussed \n terms of 
throa critcrlat their predictive, diagnostic, and remedial functions. In 
the first soctton we consider Individual testing formats within a frarn^work 
of Vygotsky's theory of potontlQl developnient and the underlying assumptions 
of that thgory eoncerning task analysis and transfer of training* In the 
second section we consider the social nature of the testing situation and the 
dagrae of contextual support provided for the learner^ In the final section 
we Qonslder Neisier's distinction between acadanilc IntalllgQnce and everyday 
thinking with particular reference to the life adjustment of mildly retarded 
ci t i zanst 
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The Zone of Potential Davelopment: Imp! Icdtlons for 
Intelligence* Testing In the Year 2O0O 

This paper Forms part of a Bcrle^ concorned with thd guncral topic of 
the nature of intel Mgenca (11) t^btb^ and thu purposes they will ^^drva tn 
the ycdr 2000, As thare U by no ineahs consensus on Lhu nature and form of 
IQ tasts In the yaar 1979i such a broad tople Invites spccillation. We 
addrass th& topic from the cjeneral viowpQlnt of theories of cognitive do* 
valopment and Instruction, and frotn the particular perspective of tho 
Influence of IQ testing on the prediction, diagnosis, and remediation of mild 
mantal retardat ion* 

At prasent, IQ tests serve one function eKcept lonal ly well? they pre* 
diet academic success or falluroi As the tests were designed originally to 
fill the pragmatic need of predicting school success* they are composed of 
items that are representative of the kinds of problems that traditionally 
dominate school curricula. Children who perform adequately on school taski 
also perform adequately on the very similar IQ test items-^a tautology we 
should not find surprising (Brown & French, 1979; Sharpy Cole, & Lave, 1979)^ 

Controversy concerning the efficacy of IQ tests arises when they are 
either over-^ i nterpreted or called upon to fulfill functions they were never 
designed to meet. Over- i nterpretat Ion common !y takes the form of Interpreting 
IQ measures as Indices of -'general Intelligence,'* a form of idealised cog- 
nitive efficiency that somehow transcends the particular tasks and conteKts 
of schools and other testing environments. Functions frequently demanded 
of IQ tests, which they were not designed to meet, are that they predict 
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iadi^pkat loris other than schODl ciss inillfltloh, and that thay serve cssun- 
tUlly diagnostic functlorii 

Consldoi" first tliu problem of dUighoBlHS a major funetlon thnt wo 
would opttiiuilly likd any rarm of Intulllcjencu dssuHsmdnt to ptirfortn U 
dUgnostlc* for the eventual aim of those concernad with instruetlontil 
psychology Is to Improve school pyrformnfma rather thah Just to predict 
Its course. In the first section of this paper we will consider possible 
mechaniims for Improving the diagnostle functiQns of testing situations 
with an eye to possible remediation. We place our discussion of diagnosis 
and remediation In the framework of Vygotsky's (1978) theory oF a 2one of 
potential development, To Illustrate the dlitlnctton between prediction 
and diagnosis wo compare the basic phllosophlos underlying Soviet and 
American testing procedurei (Section 1). In Section II we consider the 
social nature of the testing situation and the degree of contaHtual support 
provided for the learner* The Influence this might have on the pradlction 
and diagnosis of cognitive status Is eKamined. 

NeKt^ consider the predictive function of 11 tests from the standpoint 
of the idanti f teat Ion of mildly retarded itudents. While it Is true that 
current IQ tests serve a useful function in predicting the almost In^ 
editable school failure of this population, there are some severe llmttatloni 
to the predictive power of exist ing tests* 

The first problem is that given our existing battery of tests, we are 
generally unable to predict the academic failure of mildly retarded children 
prior to its occurrence. Roughly speaking, the existing tests provide valid 
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progfiostlc tnformatton at the ttrna when even the luast astute teacher 
or parent will have noted the chllcPs school d I f f icul t ! os i Refarriil 
to Bpaclal oducatlon classes io otill prGdam jnantly based oh IQ mcasurcsi 
but referral to the tes t ! ng 5 ! tucit Ion th^it ruveals tha low Is usually 
based on the tencher^s iclunt i Flcat Ion of an eKisting school iRarniruj problGfn 
One Dbvlous nocd for future tost dcvQloptnent is that we jmpros/o our 
understanding and measurement of significant early Indleei of cognitive 
delay, so that we can IdentlFy (and hopefully aneviato) Honui uf thm 
problems of mildly retarded children before they fall In ichsol. Wo 
will not addrass this topic further here, but It is a major concern In our 
program of research on the diagnosis and remediation of the slow-^ learn ing 
child (Brown & De Loache, 1978). 

The second major limitation to the predictive power of current 
tests IS that within the mildly retarded range of ability (IQ 50-80), IQ 
does not relate in significant ways to successful adaptation after the 
school years. Mild retardation has been deiignated a ichool disease, for 
many who are diagnosed as retarded during the school years lose their 
school^ imposed label and merge Into adult society (Edgerton> 1967)* In 
Section II 1* we will consider the nature of academic Intelligence and 
everyday thinking In tenms of the feasibility of designing intelligence 
tests to predict the real-life adjustment of mildly retarded adults. 
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The ZoriG of Po tuntlaJ Puvo lopniofi t 

BflS ic Poser iptlon oF the Sovl n t Tost j n g 1 1 Qagphy 

Fop a variety of ItlBtortca] and baclal reasonB Bt£indQrdi^.ed IntalMgcincQ 
tu^ts hava bean criticiagd, and ai Liniu aFricUiily biinntHl, In the Soviet 
Union (Brozck, 19/2; Wo^nial*t, 197S); i^t thu some tlmei howcVGr^ an essential 
feature of Soviet locial policy Is a major cumiiil tmont to special Gducatlon 
(Vlasovaj 1972). In recent year's thuru hns been a growing interest In the 
development of reliable methods for the dl ffarentia I diagnosli of lerirnlng 
di sabi 1 1 1 iest or temporiiry retardat ion » and iiiore serious and permanent 
mental Impairment (Vlaiova s Puyzmr ^ 1971; Zabramnai 1971)* Given the 
unfavorable climate for the estabi i shmen t of standardised testing^ the 
Soviets have concantPated on the deve loprntint of clinical batteries of dlag-" 
nostic tasks to serve the purpose of avciluatlng differences in learning 
potentliK Perhaps surprisingly, the cQntent of the clinical batteries does 
not seem to vary greatly from our standardised psychometric testSj but the 
methods of testing and the data of prime Interest reflect the different 
taitlng philosophies of the two approachei , 

The method of clinical assessment Is based on \/ygotskyU theory of a 
zone of proximal (VygotskVs 1978) or potential developiTient (Luria, 1961), 
The distinction is made between a child's actual developmental levels I.e., 
his completed development as might be measured on a standardised test, 
and his level of potential developments the degree of competence he can 
achieve with aid. Both measures are seen as essential for the dlagnQsIs 
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of leflrning dlsabMltias and the cohconiltant dasign of rciiiedlnl programs 
(Egorova, 1973; PevEneri 1972). 

A child's standardlEod test performance Is regarded providing at 
best a qudntltcitivo Inde^ of currant developmental status^ or actual 
developniental leveK Although Informative concerning what the chl Id 
knows noWj It provides only Indirect evldenco about how he arrived at this 
state, Vygotsky (1978) claims that such measures also fall to provide any 
F nformat ion about* 

, , .those functions that have not yet maturid but are In the 
process of maturattont functloni that will mature tomorrow 
but are In the embryonic itate. These functloni could be 
termed the *budi* or 'flowers' rather than the 'fruits' of 
devel opniant . The actual developmental level character Izes 
mental davelopment retrospectively, while the zone of 
pr05<imal development characterizes mental development 
prospectively* (pp. 86=87) 

The zone of proKiinal development is used as an indication of learning 
potential; children with the same current status on an IQ test item may vary 
quite widely in terms of their cognitive potential , It is claimed that a 
major difference between learning disabled and truly retarded children lies 
in the width of their potential zone. Given the central place of this 
concept in both clinical diagnosis and remedial training (Egorova, 1973) * it 
Is informative to consider exactly what the Soviets mean by the notion of 
proKimal development and how they set about measuring Its width* 
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A typlciil tdstlnc) session coiisIbLs ut- thu Initial prusttntatldn of a 
test Item eKactly cis It would occur In an American IQ tost with thu child 
being asked to solve thu problem I ndcpondunt ly. If the child fii! Is to 
roach the corroct solution^ thfi cidult progrGss t vo ly ndds cluus for solution 
and as&essQS how much additional Infornuitlon thu child neuds In ordor to 
solve the problenu The child's inlUiil perfornkinco * when asked to solve 
the test I tern Independently, provides infortnation comparable to that 
gained with standardized American IQ tcstino procedures* The degree of 
aid needed before a child reaches solution Id taken as an Indication of the 
width of his potential zom , Once solution on a particular test Item Is 
reached another version of th© original task li presented and transfer to 
the novel item Is considered by calculating If the child requires fewer 
cues in order to reach solution. 

The following is a concrete example of the testing materials and 
procedures p The problem presented to the child Is a common IQ test Item, 
usually referred to as pattern matching or geometric deiign* Such items 
occur on many standard tests, Including the Binet, the WIPPSU ^nd the 
Wise. The child is given a model (picture) of a silhouette shape and he 
must copy this model by combining a subset of wooden geometric forms. In 
the Soviet version of this task, however, there is an interesting tricky 
some of the requisite shapes are not included in the set of available 
wooden pieces but must be constructed by joining two wooden pieces 
together. 

The first step In the testing procedure is to present a small model 
picture and ask the child to copy it with his wooden shapes; if he fails, 
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he Is given & lIFe-iUe represdntatloh of the tO'^bd-caplGd shapci Thero arc 
a serloi of additional pfonipti, Includlhg a modal that \w one compOBlta 
geomatrU shape (corrd&pondl ng to one of the wooden ptoeys) clearly dcMnoated 
In thy picturo. If thU does not ledd to solution the child U alvcn o 
further dotal Ud modtii that clearly shows the join (trick) ndcassary to creato 
the missing form. If all elio falls the tBSter constructs the figure and then 
Ghcourages the child to go through the construction with him. 

Of particular Interest to us were the "trDnsfer^' tests* FoMowIng 
solution of Problem 1 (provided by the tester If all t?Ue fallad), the 
second problem Is immediately presented, with the same series of aids If 
io needed, Problem 2 Is a new picture problem where it Is necessary to con- 
struct (by Joining) two of the composite forms. One of the required Joined 
shapes is Identical to that required in Probltm 1, the other I s a new con- 
struction, It seemed to us that these features of Problem 2 capped two 
kinds of transfer* Specific transfer would be measured by the recognition 
that the subpart constructed to solve Problem I was again raquired for 
Problem 2 solution. More general transfer would be the knowledge that 
joining shapes in general would be a requirement of the pattern copying 
task, and this knowledge should be reflected In the facility with which 
the child attempts to construct the new Joined subpart. We would like to 
emphasize that this is our assessment of the transfer testSs and is not 
necessarily shared by our Soviet colleagues. 

The Soviet diagnostic testing method provtdes invaluable Information 
concerning the child's starting level of competence and an estimate of 
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the width uF his ^onu of patent inl tluvel opniant » thu luVal of cumpctcncD 
he can reoch with nidi In addition wu ^t^\t^ tnt or rndt tun of the chlld^s 
ability to profit (rom tuhjit iisb i ^Uiinui'i his siK'tnl of Ictirtilncii tlnd thu 
facility with which he tri^riulerb tin* nc^w !*kll1 iicroHs taskSi Of prime 
Importilhce fur the dltUjrio'iiH of ihv uiujuo of ^chcHil f til lure is the Soviul 
uldlni thut whort'iiij lutUnlrUj dibtjbliul (duvu lQ|3niehtLi 1 1 y bcici^Wtird) and mildly 
rutardcd children tend not to diffLM^ yruiitly in terms of their stcirttnr] 
computenco on a VrU lety oi cuynitlve Idbks, the two groups differ dramat^ 
icol ly In termb of their ability to benefit from the additional dues 
provided by the tester. Luiirnlng dibtibled children need fewer prompts 
than retordcd children before they arrive at a satisfactory solutloni They 
are also more proficient at triinHferr Iny the result of their brief learning 
aHp^rionca to new v^riationB of the task within the toitlng situation and 
In Subsequent Independent closs performtince* In studies whore eamparlsons 
with normal children were included i the average children were even more 
effective at initial learning and subsequent transfer than were the two 
Gllnicai populatloni (Egorova, 1973)' 

In Gpmmon with many second-hand reports of Soviet psychology! this 
description is notable for its lack of specificity* Although some ex-* 
amples of the specific test batteries are available to American readirs ^ 
(Woaniakj 1975)? these eKamples must be only fragmentary i I lustrat Ions of 
the type of test battery needed to fulfill the functions claimed for it, 
{•e., the differential diagnosis of fine degrees of retardation based on 
estimations of cognitive potential, 

er|c ^1 
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T€isk Ana 1 ys i a t^n U TraTi sf c^r of Trn i n i ny 

Quite explicit in the Sovlrl d^qct I pt i ari <:^r th^^if tost (119 prayrcim U tho 
rold of Vycjotsky^s theory of a proxhutH zone uf dcvelupmcnt 1 the SoviiMs 
enlpltasUe tha pteict:^ of yr^tluotrd ntdn hi uncavt^rtng iho '*rucid ! ni^ss^- of chil" 
dron to pc^pform compclctuly in tifl> ti^nk Uoninin. ANn cnttil luti by th\y> pusUIbtli 
iind nt Icn^t as impprttjril to conlcmpu? nry theories of coynltforii U nn Im* 
plUit theory of task oriJlysU ond transfer of training. Althouyh the sanipln 
of tests wc viewed clcorly showed nn InipHctt depehdciu ? m tiink iUinlyHiH, 
Dur Soviet collcQciuaff appotircd to regard this ti&pcjct :^f their v^ork os 
sacondary, indeed almost as 0 serendipitous uiitconie ol thcU conb Ideriiblu 
oxp4*pteii€ii In ddvtsing eliniantly i»ensitSvy tiiski. 

We would like to argue that testlhg the torn of potdfltlal devoldprtien t 
AS a moons of dlatjnosls rcqulras d detailed task anii1y$is of n sultilbU 
set of cognitive tanks and detailed task ahalysls of possible transfer 
probes (Brown, 1978; C^mpionu & Brown, 1978)* Wlthogt this information 
It would bo diffUult to select either the uerlci of graduated aids for the 
original learning task, or suitable methods for ossessing the speed and 
efficloncy of transfer. The importance of this point should not bo lost 
in the rhetoric surrounding Vygotsky's theory of cognitive potential. In 
the diagnostic sossions, what is being measured, or at least the factor 
the Soviets claim Is essential for differential diagnosis, is the effi"^ 
clency of learning within any one task domain* The assessnient of the 
width of a child's zone of potential development actually translates 
into the assessment of how many prompts he needs to solve problem 1^ 

i 

EKLC 



I 



lnteflrgen<t Testtfig 



Versus probleni 2, V6 rius pr&blem 3, etc. A chTld judged to have vwlde sene 
of pptentral deViloprnent ii one who reducas the nuniber of protrtpts needed 
from trill to trial, Ue,^ v^ho shows effective transfer of a n&Vi lalutior* 
across similar problems, onm af the trad it lonsl definitiori^ of Intell I- 
genceisthe ability to learrip ttisn **€itimates of it [Intel 1 ig&nee ] srep c?r 
at iaast should be, eitJRiatfeS oi the ability to learn. To be jbj«i to le#fn 
harder things^ or to be ablfe to learr che same things more quickly, would 
then be the single bssisof evaluation'* (Thorndlkfii 1926, pp* 17-15)* The 
Soviet attempt to iTiesSure di rectly the abilf ty to learn is of mori^ than 
caiual Interest* 

We hope that even thFs informal \^ok at the Soviet tei ting method 
makes obvious how great a r& Ifanee on c^arefu I tiikanalysii artd transfer 
jneaiurement such a testing procedure wpuld demand* It !s In these domairia 
that contemporiry ^niericari iritructiQn&l psychologists have dfevoted a 
graat deal of attertion and expertise (Glaseri 1978) * Resaarth progrimi 
based on anything from enl Ightened intLiltron to detailed computir ifmu-^ 
lationi have forniecl the base of i growing Intereit In providing rigorous 
task inalyses of bail G cognl tlve skll Is^ . Of particular intere^st In this 
paper Is the eHtanslw^e work that has been conducted with facilifli 1 ies of 
IQ^ test Items (Esteis 197^)' e^Q., the series cempletlon task (Hot tEnari ^ 
Claser, S Pelligrlno^ 197&; Kotovsky £ Slnflon, 1 373; Simon 6 Kotovsky, 1 963), 
geometrle and verbal analogies CHljINoI j and, Pellegrino, & Glaier, Note 1; 
PelleSrino S Olaser, Note 2; Sterriberg, 1977* Pellegrlno fiGlaserp in 



press)^ and Raven's ( 1938) prograstlve mat rices \tms (Hunt, 197^1 Jacobs 
& Vandeventfcr, 1971, 1972 ;Lln^, 1973)- 
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Thfe aim of detailed task analyses is very si/nilar to that of the Soviet 
tasiling program. Feasible rules for solution are ipeclfled expllcitlY and 
the tasks engineered In such a way that the part Icular rules used by ^ 
chl id can be deteeted, Vlhen this \% done v^ell , errors produced by the 
nov Ice ean be just as Informative as correct responsss produced hy the 
pro-flclent* With a well-designed task analysis It ii often possible to 
dit**iCt riot only the presence or absence of a desired piece of knowledge 
or tsklll but Intermediate stages of understand frig as Will. Such a pro- 
gra^of task analysis provtdss optimal inforniation for those whovs/ould 
attempt any form of instructional Intervention ^ and tW Soviet testing 
mat i hod Is in many ways a ffilni-instructlonal format* 

In order to assess how well the child has benifltid froni Instructional 
aid s It Is necessary that we have a battery of appropriate transfer testis 
Thi sag^in demands careful attention to the underlying procisses b^lng 
Ea^^ped by any one task so that suitable varletiei of surface formats cgn 
be selected that tap the same underlying rules CBrowvn ^ Camplona, IS/B) - 
In the process of constructing batteries of suitable task domains that 
pertrmtt transfer, careful attention will have to be paid to the diffl- 
cul ty of ^'problem isofnorphs'* (Simon £ Hayes, 1976)^ but hopefully tas^ks 
car** bo adapted or constructed that vary In surface structure, bijt at the 
sai^etlme demand identical processes for their solution. On inittal tn^ 
ipessctton , tasks such as series completion, geoniBtrIc analogies^ an^ 
iiiat::rlces problarns all seem Ideally suited to provide near and far transfer 
tes-^ts (Brown, 1978), For e><ample, near transfer Items might consist of a 
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set of distinct problems demanding the same rules of solution (e.g., 
movement m a matrices problem). Intermediate transfer items might be 
those that demand the ssme rule in two tasl<s differing somewhat in their 
surface formatj e*g*^ movmmt in a matrices probleni and In a geometric 
analogy problem (Hunt, 197^; Sternberg, 1977)* or the backward next rule 
In series completion items (Simon & Kotovsky, 1963) and in the BInet 
Letter-number decoding task. Even farther transfers between quite dls- 
parate tasks, might be implicated if Greeno (l978, p. 2^3) is correct in 
asserting the general ity of the "psychological process of solving any 
analogy or series axt rap© lat i on problem involving identifying relations 
among components and fitting the relations together in a pattern J' 

Ideally what would be required for a systematic consideration of 
zones of potential development would be a series of wel 1 ■^anal yEed task 
domains with near, intermediate, and far transfer I terns well defined. In 
additloni one would need a series of relatively unrelated constellations 
of taski where direct transfer from one to the other would not be expected. 
This would enable us to consider whether a child Is adept at benefiting 
from graduated learning aids In one domain or in almost all domains. If 
there appears to be consistency In the width of an individual 's zone 
in a variety of disparate domains, one might use the width as an Index 
of his general ^Mearning to learn*' effectiveness, a measure of his ''speed 
and efficiency'' of new learning (Estes, 1974; Thorndike, 1926). If, on 
the other hand, the child's zone width varies as a function of the 
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specific taik constellation, this might Indicate specific aree? of learning 
diiibility. We realize that this must sound rather reminiscent of the agcS" 
old fearch for a sepiration of £ ard £ factors (Spearman, 1S27) ? and we 
will not reiterate the pitfalls of such a SGarch here (Sternberg^ 1 977f 
Tuddanhenni, '966), We would like to emphas ize^ however, that our approach 
would be based on process theories of learning rather than on a factor 
anaivtic determination of task clusters. We would also like to emphasize 
that the field of instructional ps^cholDgy is still n long way from com- 
pleting the theoretical work and empirical varification necessary for 
devising such transfer domains (Brov/n & Camplone, 1978), Cons! disrable 
advances have been made in recent ^ears, hov^everj and by the year 2000 
perhaps such a technology should be within the grasp of cognitive process 
tlu'-ories of acadernic intel 1 igance* 

The development of a systeinat ic battery of wel 1 =anal yied learning and 
transfer dofTains would be particularly useful for improving our diagnostic 
procedures for detecting and remediating the learning problems of academ" 
ically marginal children. The current picture we have of such children can 
be summarised briefly. They perforni poorly on a variety of problems that 
demand the use and control of strategies for adequate solution. With in-- 
tensive^ wel 1 ^desi gned training tliey Improve their perforfnance dramatical ly, 
particularly when such training corceritrates on both Inculcating the 
specific strategies and providing detailed Instructions concerning self- 
regulation (Brown, 1978), Such children experience difficulty primarily In 
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transferring the results of any training to new situations^ and this 
diagnostic transfer failure Is particularly likely to occur if eKplIcit 
instruction in sel f-^regulatory machanisms Is not provided (Brown £ 
Camplone, 1978; Brown, Campione, & Barclay, in press; Me jchenbaum , 1977^* 
see also the section on Interpersonal and Intrapersona 1 Thinking, below). 
Because the Soviet method of testing the zone of potential development 
consists of a ml nl "^tra i n Ing series^ followed by wel 1 -designed transfer 
probes, it should be particularly sensitive to the chiracterl st ic 
learning problems of educable retarded children. We are currently 
examining the transfer efficiency of retarded children, using a format 
similar to that used by the Soviets to uncover the zone of potential 
devel apmen t . We hope thaf such a research program will provide guide'" 
lines for the development of tests of cognitive efficiency with greater 
diagnostic power than current standardized testing procedures* 

Interpersonal and I ntrapersonal Th inking 
Vygotsky's Theory of internalization 

In the preceding section we were primarily concerned with the problems 
associated with the selection of a suitable battery of tasks with'Which 
to test the width of a child's zone of potential development. Here we 
will consider another direction for research implied by the theory* 
Vygotsky's (1978, p. 86) definition of the zone of proximal development 
is "the distance between the actual developmental level as determined 
by individual problem solving and the level of potential development as 
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determined through problem solving under adult guidance or in collabora- 
tion with more capable peers." To put this statement into historical 
perspective it Is necessary to consider briefly Jhe concept of internal I 
zat ion, .so important toVygotsky's thinking (Vygotsky, 1978; Wertsch, 
in press), Vygotsky argues that all psychological processes are Inftlally 
social, shared between people, particularly between child and adultj and 
that the basic Interpersonal nature of thought is transformed through 
experience to an Intrapersonal process* Thus* for VyflutskVj the funda- 
mental process of development Is the gradual internalization and personal!-^ 
zation of what was originally a social activity. 

We propose that an essential feature of learning Is that 
it creates the zone of proKlmsl development; that is, learning 
awakens a variety of developmental processes that are able to 
operate only when the child Is interacting with people in his 
environment and In cooperation with his peers* Once these 
processes are internalized, they become part of the child's 
Independent developmental achievement (Vygotsky, 1978s p. 90), 
From Vygotsky's viewpoint it is essential to consider a chi Id 's problem 
solving abjlitles in situations other than traditional testing mileauXj 
situations such as mother^child dyads (Wertsch, 1978), children tutoring 
children (Allen, 1976)^ and group problem-^solvlng situations (Kelley £ 
Thibaut, IgSA). In the basic clinical testing situation described prevl- 
ously^ It is a supportive adult who leads and guides the child to the 
limits of his current ability. Butother social settings could also 
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serve the function of uncovering the uppermost level a child can reach with 
aid. In that the use of a social setting to uncover learning potential 
mimics the normal process of development — ^i.e.j the social becoming in- 
ternalized as the Individual progresses ^^then Interpersonal situations 
might prove especially effective at revealing previously untapped learning 
potent ial . 

Traditional theorJes of group problem solving are especial ly interesting 
in this context because they often parallel Vygotsky's thinking* For eKample 
Bales (1950) contends that individual problem solving and group problem 
solving are necessarily similar, as the one (individual) is born of the 
other (socia 1) , 

Individual problem solving is essentfally in form and 

in genesis a social process: thinking is a re^enactrnent by 

the individual of the prob1em=solvIng process as he went 

through It with other individuals^" (p^ 62) 

Similarly, Kelly and Thibautj also put forward a theory of Inter-- 
naliiation similar to Vygotsky^s when they suggest that an indlviduaU 
, . , acquires his thought and Judgmental habits largely 
through interictlon with other persons. It is by no means 
entirely fanciful to suppose that he 'internalizes' certain 
problem^iOl vl ng functions that are originally performed for 
him by others* For example he may internalize a 'critic^ 
role in the sense of learning to apply to himself the same 
standards and rules of critical evaluation that another 
person has previously manifested In Interaction with him* (p* 738) 
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Whether the -'critical other-' is the mother, the teacher, a peer or an 
older child, a consideration of the effects of dyadic/group problem-solving 
in children would seem to have great potential for^ (1) assessing the 
effects of situational variables on task performance, (2) uncovering a 
child^s zone of potential devel opmenCs and (3) acting as a learning vehicle 
for improving a child's performance* 

Firm evidence to support this suggestion is, unfortunately, not yet 
available* Although there exists a considerable litfrature concerning such 
relevant areas as groupproblem solving (Davis, Laughlinj & Komorita^ 1976; 
Kel ley & Thibaut, 195^) s and cross-age tutoring (Allen* 1976)? the emphasis 
of prior research has been somewhat different from the one we would like 
to see, i*e. , a concentration on group Influences on individual learning* 
For example, in the cross-age tutoring prograins we know that the tutor tends 
to be the major beneficiary of the tutoring process (Allen £ Feldman, 
197^) f but even when the tutees do sho^ noticeable gains, Imppovement Is 
measured against vague, global criteria, such as teacher ratings of general 
reading or arithmetic improvement (Horan, DeGirolomo, Hill, & Shute, 197^)* 
rather than on the specific material that vvas the subject of tutoring* 
Similarlyj the fnaln concern in studies of group problem solving has been 
group effectiveness compared vnth Individual performance (Kelley & Thibaut, 
195^) rather than the Influence of group activity on the learning of the 
individual child (Bos, 1937; Klugman, lg4^). 
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Other^ragulation and Self-regulatlon 

What kinds of Influence would we expect social Interactions to have on 
the child's learning ability? While it must be true that task-specific 
strategies can be demonstrated by the expert and imitated by the novice 
within a social medium^ this would not necessarily lead to the durable and 
generalized learning gains that Vygotsky's theory would demand and that 
current Soviet psychologists claim they achieve, A consideration of the 
little data we have concerning the dynamics of group/dyadic problem 
solving situations suggests that one of the major classes of cognitive 
activities that the group assumes Initially (which may then be internalized 
by the chi Id) are varlet ies of self-regulation skills (Brown & DeLoache, 
1978; Meichenbaufn, 1977)* 

Consider first a social psychologist's description of the major 
function of a problem'^sol vl ng group* 

(iua 1 i tat i vely group discussions seemed to be idequately 
characterized by the traditional analyses of individual thinking^ 
e*g*^ stated by Dewey as^ 1) motivation by some felt difficulty, 
2) analysis and diagnoslss 3) suggestion of possible iolution or 
hypothesis, k) the critical tracing out of their Implications^ 
and consequences^ and perhaps 5) an experimental trying out, 
before 6) accepting or rejecting the suggestion, (Dashlellj 
1935, p. 1131) 

Most of these activities seem to be variants of the basic trans- 
situational regulatory skills of predicting, checking, monitoring, and 
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reality testing (Brown, 1978; Brown & DeLoache, 1978). Similarly, Bales 
(1950) describes the early stages of group interaction as being concerned 
with a variety of regulatory activities Including^ asking for, giving, 
repeatingi and clarifying information, asking for and giving directions, an 
asking for and suggesting ideas or plans for possible lines of action* 
Shaw (1932) alio noted that one major function of the group was that it 
acts as a fornn of eKicutive to Its Individual members. For example, 
the Initiator of a suggestion will reject his own plan only one-third as 
often as will other menibers of the group. The group members function to- 
gether to reject inadequate plans that escape the notice of individuals 
working alone* Thus a major function of the group Is that It makes 
overt many of the executive functions that are usually hidden when an 
Individual works alone on a problem. Kelley & Thibaut (195^) suggest 
this essential role of critic and evaluatorj first learned in Inter- 
perional setting, becoines internalized as self-regulatory skills. 

This genesis from other^regulatlon to sel f-regu la t ! on I s the major 
focusof Wertsch's (iri press) research with mother-child dyads. The basic 

situation is that mothers and their young children are given the task 
of copying a wooden pUEzle (a truck) with a set of identical composite 
pieces. The mother is encouraged to help the child If necessary. The 
following Is a sample of a videotaped interaction between a mother and 
her 2i-year--old daughters 

(]} C: Oh (glances at model , then looks at pieces pile). Oh, now Where's 
this one go? (picks up black cargo square, looks at copy, then 
at pieces pMe) 
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(2) Where does it go in this other one (the model)? (child puts black 
cargo square back down In pieces pile, looks at pieces pile) 

(3) M* Look at the other truck (model) and then you can tell, (Child 

looks at model i then glances at pieces pile) 

ik) C: Well (looks at copy then at model) 

(5) I look at it. 

(6) C* Unij this other puzzle has a black one over therep (child points 

to black cargo square in model) 

(7) H: Um-hm. 

(8) A black one (looks at pieces pile). 

(g) M* So where do you want to put the black one on this (your) puzzle? 

(child picks up black cargo square from pieces pile and looks at 
copy) 

(10) Well* where do you put it there? Over there? (inserts black 
cargo square correctly in copy) 

(11) Ms That looks good. 

Here we can see the mother serving a vital regulatory functionj guiding 
the problem^sol vi ng activity of her child* Good examples of the mother 
assuming the regulatory role are statements 2^ 3, and where she functions 
to keep the child on task and to foster goa 1" relevant search and comparfson 
activities, This protocol represents a mid-point between early stages^ 
where the mother and child speak to each other^ but the mother* s utterances 
do not seem to be interpreted by the child as task relevant, and later 
stages I where the child assumes the regulatory functions herself, with the 
mother functioning as a sympathetic audience* 



23 



Intell igence Testing 
22 

We would like to argue that social interactions between supportjve 
"experts,** such as mothers In Wertsch's example^ master craftimen in 
apprenticeship syst^ns (Brown & French, 1979)» and more experienced 
peers in tutoring studies (Alleni 1976) serve a major function of ini- 
tially adopting the regulatory role of the group^s activities. These 
regulatory roles are thereby made overt and e^cpllclt* This serves the 
diagnostic role of drawing out the novice's full capabi 1 1 1 les , thus 
mapping his zone of potential development, It also serves a learning 
function that procedes via the mechanism of Internalization from other-* 
regulation to sel f--regulat Ion (VygotskVp 1978). 

In summary, in order to improve the predictive and diagnostic 
power of our tests by the year 200O we will be forced to consider both 
the child's Initial ability and learning poteritlal In a variety of 
testing formats quite unfamn lar to today's standardized procedures* 
For example, a child's ability in any one task domain could be con^' 
sidered first in an individual problem^solvl ng format and then In a 
supportive social setting. This should provide valuable Information 
concerning the situational specificity of cognitive abilities* Michael 
Cole and his colleagues have already made some headway with this 
approach* They video-taped a group of chndren solving traditional 
IQ-like items In a one-to-one fomia] testing setting and the same 
children sol v ing the same items in a competftive social situation^ 
Le* J a group IQ bee that involved animated discussion of the correct 
solutions. Another potentially Illuminating testing procedure 
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would be to consider Individual perforfnance before and after experiences 
jntanded to uncover zones of potential development, eKpariences that could 
include supportive adult/child cooperations and group activities. We are 
currently initiating a program of research to eKamlne the feasibility of 
such an approach. By the year 2000^ we may have a battery of techniques 
for considering the situational speci f i ci ty of cognitive competences and 
the learning potential of individual children* Armed with such information 
we should be able to form a far more balanced picture of the child's capa- 
bill ties than can be revealed by his score on standardized tests. 

Academic Intel 1 ic^ence and Everyday Thinking 
In several recent papers (Brownj 1978; Brown £ Camplonej 1978)* we 
have considered the problems of intelligence and school performance from 
the particular perspective of the mildly retarded citizenj or *'non- 
acadamic'' m©nbers of our society* Although we have covered quite different 
topics in these papersj the basic organizational format Is constant. In 
the first half of each paper we deal with methods of Improving the diagnosis 
and remediation of the academic problems of slow^Iearni ng children and 
then, in the remainder of the paper^ we raise doubts concerning the utility 
of the whole enterprise* This format is repeated here. The basic dilemma 
concerns the predictive and diagnostic functions of our current tests* As 
regards school success, we are quite confident that extant IQ tests do 
an adequate Job of predicting the performance of slow- learni ng children* 
The problem is that this prediction is essentially negative; we can pre- 
dict school failure, A concern for the general welfltre of this group of 



25 



Intel 1 igence Test ing 
Zk 

students leads ui to call for the development of tests thit do more than ' 
predict, tests that diagnoie more sensitively and suggest areas where 
remediation Is both necesiary and posilble. Thus, fn the preceding 
section of the paper we have been concerned with methods of Improving 
the diagnosis and remediation of academic probiems* 

When one considers the success of IQ tests for predicting adaptatfon 
outside of school settings, however, one must be less sanguine that ex^ 
istlng tests provide any useful Information concerning critical life 
experiences of the non-academical ly inclined citizens* In order to en- 
hance our ability to predict and diagnose everyday cognitive efffciencyp 
Vie must consider the limitations of the types of tasks that traditionally 
constitute our tests and curricula* In the preceding sections we have 
been concerned with academic intelligence, I.e., performance on closed 
system p rob 1 ems (Bartlett, 1958^ Cole, Hood, fi McDarmottj Note 3) i typical 
academic problems that have fixed goals, fixed st ructuresj and known 
elements* In consequence^ we have neglected the Irnportance of the 
contrastlve class of open system problems that predominate In everyday 
thinking* In a recent monograph, Cole, Hood, and McDermott (Mote 3) 
have considered this distinctfon at lengthy and Neisser (1976) 
has also contrasted academic Intelligence with general Intel If'- 
gencei so we will make the point only briefly here. Academic intelligence 
IS the type of thinking that Is fostered by the schools and measured by 
1^ tests. It is characterized by attitudes toward Infortnat Ion , problemst 
and problem^^sol vi ng peculiar to the school experience* There is an 
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emphosli* on abstrdctnesj* dnd spaed of tiolutton, ah ovcrrnJlng rjoal of 
reaching the correct solution, and an attitude that there is one best 
answer that can be reached through rational processes based just on the 
Information given In the problem* Contrast this description v/lth every* 
day reasoning* Speed is often irrelevant and a concrete solution is 
more appropriate than a general abstract rule* Also in contrast to 
academic problem solving, where there is little emotional commitrfient 
to any one answer, In everyday thinking there Is a considerable Invest* 
mcnt In a particular answer, so much so that facts are often manipulated 
to support a desired conclusion. Everyday problems are open in the 
sense that one seldom has all the necessary information for solution 

and one does not necessarily weigh the available information rationally and 
evenly. Personal motivation is clearly involved in the selection and 
weighing of pertinent facts. 

Tradi tional ly, the main concern of cognitive psychology has been the 
problems of academic intelligence* Similarly, It Is understandable that 
intelligence tests, which were developed to predict the ability of 
students to profit from school experience, measure primarily academic 
intelligence. For the mildly retarded, however, problems that tap 
academic intelligence are the primary source of intellective difficulties; 
failure to perform effectively in an academic setting is, of course, the 
reason they were diagnosed as retarded. But a case could be made that in 
many ^'everyday life** contexts, academic intelligence is either inappro-^ 
priate or irrelevant for successful adaptation. Consider in this light 
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epfdemoiogleai surveys of the prevfilcrmo of mohtnl rctofdat lonj prrvalohco 
Inereaidi from birth until 16 yedrs and then decllrid^. In addition^ when 
one considers the rate of successful adaptation to adult Mfe of those 
In the ml Idly retarded range (IQ range SO-^SO) * IQ level does not predict 
sueeeisful adaptation (Edgertonp 1967)* 

The Implication of the age dependence of prevalenefi rates, and the 
Uek of relationship betwden IQ and social adaptation, Is that the en* 
vlfonnient partially determines when or whether an individual can be 
judged as mentally deficient. In some sense, schooU '^create** a class 
of retarded citizens because of the reliance on acad^ifc Intelligence 
which Is beyond the capabilities of many. Once outside the academic 
setting, many of those who as children were diagnosed as retarded lead 
successful productive lives as adults * Thay are not considered 
retarded by their peers, or by authorities connernad with labeling 
retardation; hence the dramatic decline of the prevalence of retardation 
after the school years. 

Reacting to the prevalence figureSi Berkson (1978) called for an 
analysis not only of the abilitios of the Individual, but also of the 
environments to which he must adjust. While It Is clearly reasonable to 
advoeate measuring competence In relation to the demands of an Individ^ 
ual*s environmenti so that we can either predict successful adaptation 
to adult life or diagnose areas where problems in adaptation may occur, 
there Is a definite problem in carrying this out. Both cognitive and 
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davelopmdfitdl psychologl sis h^va concuntraLytl on ciciidamlc Intel ! Igenco, on 
the cognitive capabMltlos of the col luge sophomorG, Most of our theorlaB 
of adult cognition ara notable for this bias. We have alnio^t totally 
Ignored the blue collar worker, both In terms of eitlmating his abilities 
Oh academic closed system tasks, and In terms of defining the cognitive 
demands of various vocational occupations In which ho might engage. There 
are, therafore, some fundamental questions that remain unaniwered (or 
unoskedi): What are tha average capabMitlei of successful blue 
collar workers? What are the minimum demandi of their everyday life? 
And therefore* for what end should education be preparing the children 
who must eventually Join their ranks? In order to answer such questions 
we need to develop an understanding of the cognitive dimands of everyday 
life basad on a theory of cognition that Includes a consideration of more 
than academic Intelligence. 

Tests of functional literacy and minimum competence are being de*- 
veloped nationally in response to a demand that schools foster skills of 
everyday cognition. But these tests, as currently constltutedj are un- 
likely to help with the prediction and diagnosis of everyday thinking 
problems. One reflection of the weakness of eKisting tests of functional 
literacy is the wide disparity In the prevalency rates reported, a 
finding that suggests ihat there Is no agreed upon criterion of Just what 
functional literacy might be (Fisher, 1978)* Far from being based on a 
coherent theory of everyday cognition, the test Items are selected on 
the basis of two intuitive criteria. First, the skills are said to 
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reflect the competoncy expected from ''normal eighth graders.^' Seconds the 
Itemi are derived from a ''common sense" approach to defining the composite 
skills that will be needed In adult life. Not only Is there no theory of 
nonacademlc adult intelligence to guide the selection of Items, but there 
Isalio an absence of fundamental ethnographic analyses describing 
the types of competencies necessary for success In everyday life 
and in various blue collar occupatloni. Some of the itemi selected for 
Inclusion on tests of functional literacy may indeed turn out to be 
excellent examples of the minimum skills needed for survival* but In the 
absence of a theory of nonacademlc adult cognition, and/or ethnographic 
observations concerning basic skills, we do not know what cpgnitive 
competences are needed for everyday life success. As a result we are 
basically ignorant concerning what type of intelligent activities we 
should foster in our schools and tap In our tests of "functional" 
1 t teracy. 

We would like to argue that It Is Imperative for us to determine the 
types of everyday reasoning engaged In by the average\J'man in the street," 
not just to advance our knowledge of the kinds of capabiiiities the mildly 
retarded must possess to '*pass" In the adult world (Edgerton, 1967), but 
also to expand our basic theories of psychology so that they can go beyond 
the cognitive capabilities of the academic elite. As we develop a psy» 
chology of mundane cognition, focusing on how ordinary people cope with 
the demands for reasoning In everyday life, we will be better prepared to 
predict the ability of the mildly retarded to adapt to everyday life in 
accord with their performance on "tests of mundane cognition." 
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If we are to predtct, diagnobe, and maximiza the learning potentUl 
and life suceess of mildly retarded persons, both the approachei described 
in this paper will be necessary. We need to refine and oKtend the 
diagnostic procedures we use to estimate academic intelligence so that 
we may alleviate school problems for as many as possible. In addition, 
we must also consider the "end point" of cognitive development for those 
not academically Inclined. We need to know what the minimum cognitive 
competencies demanded by everyday life situations are, so that we can 
predict who will fail* diagnose the source of failure, and attempt to 
prepare the less able child to meet the demands of everyday life more 
adequatel y « 

Cone 1 us Ion 

We have discussed the current and future state of Intelligence 
testing In the light of three criteria: the predictive, diagnostic, and 
remedial functions they perform. EKisting tests perform the function 
they were designed to fulfill; that is, they predict academic success. By 
the year 2000 we would like to see an extension of the predictive power 
of Intelligence tests so that we are able to (1) predict school failure 
prior to its occurrence and (2) predict potential adul t competence by a 
consideration of performance on tests of everyday reasoning. To achieve 
these ends we will need to invest considerable energy to ethnographic 
surveys and eKperimental testing programs directed at Improving our scanty 
knowledge in two main areas. First, we need sensitive Indices of early 
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cognitive (I n) competenc© that are related to iubsequent academic IntBlll* 
gence, SaQond, we need theories and measures of functional literacy^ 
minimal compatence^ and mundane cognition, so that we can begin to predict 
life adaptation as well as acadaniie succesi. 

We would also like to see an Increased emphasii on the diagnosis 
and remediation of Qognltive deficits^ of both the academic and everyday 
varfaty, We argue that Soviet theory and practice regarding the clinical 
diagnosis of learning disabilities provide a useful framework In which 
to examine the child's learning potential. In addition, a variety of 
Interperiona 1 testing formats should be employed to examine the situ^ 
at lonal sped f I c I ty of any cogni 1 1 ve abi 1 i ty^ as wel I as the child ' s 
potential for benefiting from eKpert aid. Conilderlng the current 
limited service to the identification and treatment of the retarded 
provided by IQ tests In the year 1979> any evidence of improvement by 
the year 2000 would be welcomed. 
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